Introduction. Takotsubo cardiomyopathy is a transient acute heart failure syndrome caused by stress that provokes left ventricular mid-apical akinesis and mimics acute coronary syndrome. Case report. A 66-year-old woman had chest pain and dispnoea a few hours before hospitalization. A sudden emotional stressful event preceded the symptoms. Electrocardiographic abnormalities -precordial ST elevation and modest increase of cardiac troponin mimiced acute myocardial infarction. However, echocardiographic examination showed apical ballooning with markedly diminished left ventricle ejection fraction and the obstruction in the outflow tract of the left ventricle. Coronary angiography at admission showed no coronary stenosis and slower blood flow through the left anterior descending artery. According to anamnesis, echocardiography and coronarography finding we established the diagnosis of stress cardiomyopathytakotsubo cardiomyopathy. We described in details the slow but dynamic electrocardiographic changes, levels of brain natriuretic peptide, cortisol and echocardiography evolution of disease during a 4-month follow-up till the full recovery. Conclusion. Stress (takotsubo) cardiomyopathy -became an important differential diagnosis of acute anterior myocardial infarction and it should be reconsidered every time when emotionally stressed patients with transient-apical akinesis or dyskinesis of the LV are present.
Introduction
Stress or takotsubo cardiomyopathy (TCM) is a transient, often severe left ventricle dysfunction caused by stress and mimics acute coronary syndrome. It was first described in Japan in 1990 by Sato et al. 1 . Patients often present with chest pain, have ST-segment elevation and/or T-wave inversion on electrocardiogram, and elevated cardiac enzyme levels consistent with a myocardial infarction. Echocardiography examination typically demonstrates dyskinesis and akinesis of the left ventricular mid-apical segments and hyperkinesis of the basal segments with ballooning appearance of the left ventricle (LV). The regional wall motion abnormalities extend beyond a single coronary artery distribution. Coronary angiography in acute phase of the disease does not show any structural abnormalities of the coronary arteries. The name of the disorder is taken from the Japanese name for octopus trap -takotsubo 2 , which has a shape similar to the apical ballooning configuration of the LV in systole in the "typical" form of this disorder. The condition is also referred to as stress cardiomyopathy, stress-induced cardiomyopathy, neurogenic myocardial stunning, ampulla cardiomyophaty, broken heart syndrome or apical ballooning syndrome 1, 2 . The exact etiology of TCM is still unknown, but several theories have been proposed and are being investigated. The most commonly discussed possible mechanism for takotsubo cardiomyopathy is stress-induced catecholamine release, with toxicity to and subsequent stunning of the myocardium. Studies have reported that 1.7-2.2% of patients who had suspected acute coronary syndrome were subsequently diagnosed with TCM 3, 4 . Stress-induced cardiomyopathy is much more common in women than men. Nearly 90% of reported cases involve postmenopausal women 5 . In a review of ten prospective series, women accounted for 80 to 100 percent of cases, with a mean age of 61 to 76 years 6 . Acute complications occur in approximately 20% of patients, including cardiogenic shock, heart failure, pulmonary edema, dysarrhythmias, left ventricular thrombus formation, left ventricular free wall rupture, and death. Estimates of mortality rates have ranged from 1 to 3.2% 5, 7 . Prognosis is excellent, with nearly 95% of patients experiencing complete recovery within 4-8 weeks. Recurrence rate varies but is estimated at 3% 8, 9 . The aim of this case report was to describe the dynamics of electrocardiographic and echocardiography findings, and the curve of brain natriuretic peptide (BNP) and cortisol blood levels in a patient with severe stress induced cardiomyopathy.
Case report
A 66-year-old postmenopausal woman was admitted to the Clinic for Emergency Internal Medicine at the Military Medical Academy, Belgrade, because of sudden onset angina like chest pain occurred after severe emotional stress -she had lost her identity card and had a problem with police. The chest pain was localized substernal with irradiation to the left arm end left scapula. She also felt anxiety and nausea with vomiting. Her cardiovascular risk factors were arterial hypertension, dyslipidemia, borderline hyperglycemia and positive family history of coronary artery disease (her mother died from myocardial infarction). Upon admission her blood pressure was 100/70 mmHg, heart rate 115/min and the electrocardiogram (ECG) showed sinus tachycardia with 3 mm ST-segment elevation in all precordial leads and in DI, DII leads. The results of laboratory analysis showed the elevated serum troponin level of 5.7 ng/ml, creatine kinase 261 IU/L, creatine kinase (CK) MB 42 IU/L, complete blood count (CBC) showed only mild leukocytosis and biochemistry results were in normal range. She was, thus, diagnosed with ST-elevation acute myocardial infarction and sent for emergency transtoracic echocardiogram and coronary angiography. A transthoracic echocardiogram revealed regional systolic dysfunction of the LV walls with dyskinesis-akinesis of the mid-apical segments with apical ballooning phenomena and hyperkinesis of the basal segments generating a LV outflow tract obstruction ejection fraction (EF) of 30%, mild mitral regurgitation 3+, normal right ventricular size and function, the absence of pericardial effusion or pulmonary hypertension (Figures 1 and 2 ). Coronary angiography showed epicardial coronary arteries with no evidence of significant atherosclerotic changes, spasm or thrombosis ( Figure 3 ). In this moment the patient was diagnosed with stress cardiomyophaty -takotsubo. The patient was then transferred to the Coronary Intensive Care Unit for post-procedure continuous monitoring and treated with oral aspirin, clopidogrel, and subcutaneous low molecular weight for one month with the nadir between 20-30 days after the disease onset. Shallow negative T-waves were present after 4-months. Meticulous echocardiography follow-up was also done. Regional wall motion abnormalities were resolved slowly with a significant improvement of LVEF after 7 days and the normalization of LVEF after 4 months ( Figure 6 ). Velocity of the blood flow in the outflow tract of the left ventricle measured by pulse Doppler showed a slow decline from admission to the seventh day when it achieved a plateau ( Figure 7) .
Mitral regurgitation was very prominent at admission and after 14 days it was trivial (Figure 2 ). Blood level of BNP was very high at admission with slow decrease over the next two months when it reached the reference value ( Figure 8 ). Serum cortisol level was elevated at admission with the vanished diurnal variation (it was measured at 8 am and 4 pm for the first several measurements) and it was slowly decreased to the normal values after two weeks ( Figure 9 ). 
Discussion
The basic aim of this case report was to show dynamic changes of the most prominent electrocardiographic findings, echocardiography parameters, BNP and cortisol levels in a patient with severe stress cardiomyopathy. As far as we know the exact timing of these important parameter changes in takotsubo was not presented. The basic echocardiography measurements were normalized after one month as well as BNP and cortisol levels. ECG changes were persistent for the longer period of time with the most prominent changes at the end of the first months with slow regression through the next 4 months. Most of the published case reports and studies also reported the same dynamics changes in ECG during a follow-up period in TCM. The echocardiography changes that we found in the presented patient are also very similar to other case reports. In our patient the level of BNP was highest in the first 24 hours and then it slowly decreased until the normal range after one month. In the study of Akashi et al. 10 , BNP levels in their patients peaked within a first week and then normalized within the next few months. A high serum level of BNP is a marker of poor prognosis [11] [12] [13] , in our patient very high BNP level was observed in the acute phase when it was hemodinamically compromised with arterial hypotension and significant decrease of global left ventricle EF. Improvement of left ventricular performance and decrease of BNP were parallel during the next month with complete recovery of EF and normalization of BNP. In our patient we measured morning serum cortisol levels as a stress hormone every other day for the first seven days and once weekly for one month and we showed increase of this hormone levels with the peak after 24 h and slow decrease of its level through the next two weeks when it achieved the normal levels. According to the best of our knowledge there is only one study on cortisol levels measured by Madhavan et al. 14 , but they compared levels of biomarkers at admission in patients with takotsubo and acute MI, but did not find any difference, and they did not provide dynamics of cortisol levels in patients with stress cardiomyopathy. Thus, more investigations on this point remain to be performed in the future.
Conclusion
Stress (takotsubo) cardiomyopathy is an important differential diagnosis of acute anterior myocardial infarction and it should be reconsidered every time in emotionally stressed patients with transient-apical akinesis or dyskinesis of the LV present themselves. Despite dramatic clinical appearance and significant hemodynamic compromise in a large proportion of patients, the condition has good prognosis. Takotsubo should be discriminated from MI by early coronary angiography. Highly elevated levels of BNP and cortisol could also point out to severe stress and, therefore, to takotsubo. There is no specific treatment for takotsubo, so every patient requires a unique approach.
